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10-2003-0056847 



fi §! ^ ^ 

Date of Application 



2003^ 08^ 18^ 
AUG 18. 2003 



Applicant(s) 



91 




Electronics and Telecommunications Research Insl 



2004 



t5 



02 



03 



COMMISSIONER 



1020030056847 %^ 'U^}- 2004/2/4 



[irs&is] 0010 

[Xllg^XH 2003.08.18 
[^Xil^ai^Wl H01Q 



PI ^ 3 X^I^^^S 

I = S^SD] Distributed Analog phase shifter using etched ferroelectric 

thin film and method for manufacturing the same 

[SSI ^^^^!X^S^3^S! 

[ # S ei 3 H 1 3-1 998-007763-8 
[CHBieJl 

[^Sl OlSg 

I PI £1 2j 3 H ] 9-1 998-000334-6 

I S g ^1 ^ ^ Si s ] 200 1 -038378-6 
ICHBieil 

[^Sl 0ISH9 

[ □ £1 ei M H 1 9-1 999-000227-4 

[51f^ia#^&ls] 2001-038396-8 

g^SZil] RYU, Han Cheol 

[^eiS^Slsl 760922-1221611 

[o^eisl 131-123 

[^^1 /de^^Ai mm=p- Bm3m a52^x\ m^^Mom^ lom 1205 

['^^1 KR 

MOON.Seung Eon 

[^eje^Sisl 651122-1090711 



27-1 



2^1 



1020030056847 ^Xh 2004/2/4 

[ogojsl 305-345 

i^dt] cHS^^^Ai t^^m mmom^ 108-801 

[^^1 KR 

S^5:>l] KWAK.Min Hwan 

[^EJ^^Simi 700125-1831111 

[o^eisl 660-761 

si^Ai Dmm Jm^mom^ 208^ 1005m 

9^S::'ll LEE.Su Jae 

[^eJS^gis] 621207-1921837 

[^^bH^] 305-751 

[^^1 □iSl^^^A| ^i^g ^i,^3&0^E^^ 306-906 

[^^1 KR 

^^h:*!] 0l^^^ 

[^g£j §^a:5|] LEE, Sang Seok 

[^&Je^asl 551104-1357137 

[^Se^sl 305-755 

CHSS^AI 01S§ g^^0^JI^S 131-403 

[^^] KR 

[^S2| S^S:!!] KIM.Young Tae 

[^SJM^eiS] 720211-1118018 

[^aeisl 151-050 

[^^1 Aig^^AI ^^^^^ gg!^ 635-519 SS^ih 204s 

[^^] KR 



27-2 



1020030056847 



^ mX[: 2004/2/4 



IS XI Oil 2j ^ g □ S Ai 
[?|X|] 



i:'i^oiS] 

[^¥A|W1 



Zi" IS M s S 
2003.03.09 
LHSl 

2003.07.10 



29.000 m 
5.000 ^ 
0 ^ 
429.000 m 




1. fi^^AH- gA||AH(£2)_1S 2.SX|0j|2^^g□^^(<M^^^^o|01l 



oiqhs (ei) 

20 s 
5 s 

0 2i 

10 m 

463.000 SI 
231.500 



27-3 



1020030056847 %^ <^>c>; 2004/2/4 

^ ^^^^ 917} ^'^M ^*>^ ^cJ-^^^fl <^1-§-tb S.JL^^ 7}^ ±7.}o\] 

^ ^^^^ <^]-^Sii ^^1- iS^7l^, 7]^ ^l-o]] s^-o] ^Bfl^ <a^l-S]^ CPWCcoplanar waveguide) 

7} Hll^lE]cH ^Jl, ^7] CPW] ^7]^O^S. r}^S] 7l]4^1t-l7> S^J^<H 9XV}, 

^71^1 ti_uv ^ ^^^^ *J=^M^.^ 

£ 2 

<i>^SIl ^^7l, CPWCcoplanar waveqguide), 7<}-fr^^l ^flsflA] 

£1 



27-4 



1020030056847 ^^ 'U^}- 2004/2/4 

{Distributed Analog phase shifter using etched ferroelectric thin film and method for 
manufacturing the same} 

£ 3a £ 3e^ ^ "^^^ ^^]<^M 4€- ^J-^^^fl ^^^^ ^^7l^ 

H 4c^ £ 4b2] B-^^^ ^tfl*l-«^ M-Bl-\fl iE^ojcf. 

£ 5^ ^ ^^^^ ^^^^ ^>^S:i ^^o^ ^^7l^ -i-7> 2lS.:£<:>]i:q.. 

£ 6c^ ^ ^^l-^l^ ^^^^ oV^S-li ^^1- ^^7]^ 

27-5 



1020D30056847 ^^ <a^>: 2004/2/4 

100 : ^==r^ <^>^S.I1 ^^i- ^^7] 110 : 71:^ 

120 : CPW ^SL el-o] 125 : ^] 1 

130 : CPW ^^1^ 135 : 2 

140 : 7J-^^^1 wi-D^ 

o.^^^ Alz]-^ 7j-0-^^l «l-n^^ o]^^ oj-^SZl ^^7l ^ H ^]2i 

^^1 7]-^^>£^ ^^^^ ^^^>^ 7l^^ '^VEflM-s^ ^^Hnf. 



27-6 



1020030056847 #^ ^^^V: 2004/2/4 

^ ^^^^ -a-^ ^^el 7Mji 9X^b.s. ^^"H ^o] ^o]jl 

9X^ ^£^1 ^ ^A^s. ^]^^^. 

<22> ^ti}.:3ioi 7j-B-^^l ^^7lS.fe 37fl CPW(coplanar waveguide) S.^^ ^91 

(loaded line) ^Bfl, 7>^ ^B] (variable filter)* o]^^ ^Efl ^ ?11-eK coupler) 

<23> C^7lA-1, ^Eflo^ ^o^-^^^l ^S. ^^^^ ^>^SI1 ^^7l^ CPW ^EflSf ^ 

e^-'y ^^tl- ^Bfls. 

<24> ne^m- olsq. ^2flo] 7j-0 0>^SZL ^^7l^ 91^}^^ ^<a-ofl ttj-Hl- 

-B-^^o] ^S^Slfe ^J-^^^fl ^^^ol 7l^^ ^-^^>£^ ^^^^<^] 

'a3EHa>:(impedance)7> ai^i-tii ^sj-^cf. 0I7]. ^oj.o:| ^^o]i tcj-e}-, 7j-^;^^l uvn^o;) 
^o] ^21-5] 01, ±:7.}o^ ^s.^ o>u|5^- <a 2] ^rf^( impedance)!- ^Sj-Al^l^S., S]S 



27-7 



1020U30056847 %^ 2004/2/4 

<26> xz^s^A^ ^ y^v^o] oj^Jl^l- t}^ 7]^^ ^■^]^, 917} ^<a-o11 n).^ o^A^V ^^o^ i^g).^ -O^l^l- 

<27> ^ ^Vt^o^ Cf^ 7l^^ 4^1^ ^oMtt C.>i^5.ZL ^^7lS^ ^l^«o>^^ 

<28> >^7]^V ^ 7]^^ Sf^ll- ^^^^>7l ^*H, ^ o>^5.Il.^^l. 

7]^, 7]:^ ^91 CPWCcoplanar waveguide)7> tifl^lslo^ ^jl, CPW<Hl 

-^^^1 ^^^^ ^tiltlrcf. 

^ <29> ^7] CPWfe ^<^oHl ^J: Hl-^O] ^^1*>J1, o^^. ^o\] Hfl^lS]!^ ^^7] ^S. 

<30>5£^, ^7] t^^^ 7J-^^^1 7fl3llAlEi^, ^1-71 CPWS-^B^ O^^j ^>^- <y^^^^ ^7]^ ^] 1 

^7l ^^ligO.S-^Ei ^7] ^] 1 tfl-§-Sl£^ o^^J-^ 2 ^d^. ^ ^71 

■ 1 ^ ^1 2 ^^34 ^tH^S]£^ ^^^51^ 7j-o.^^fl «]-Bl-0.^ 

<3i> Aj-71 7j-o.^^fl HVnv^ BSTCbarium strontium titanate)'^^! ^7] 7]:^^ JlTi]^^ 

27-8 



1020530056847 %^ 'U^}: 2004/2/4 

^^^^ ^€<^1 ^^^^ 71:^ ^V«-o,l ^^nv^ ^^>^1-J1, ^>7l ^^^1- ^z^-^H, CPW 

^Jl 1 CPW ^^1^ ^ 2 ^^-g: ^^^tb^f. ^1^, ^] 1 ^ 4 2 -^-^l 

^J-H-^^fl ^^^^ ^tH^^-E^ 

<33> o^7lA-l, ^^^-^ PLDCpulsed laser deposition) l^-i^-^S. ^ ^^^^ , RF o]^ 

^^(ion-milling) ^^^^S, ^^-^^ ^ ^rf. ^7] ^^^^ ^/3.^^ ^ ^ 

-2.0^, DC i^VrLvilH^r i5JlE-1^ ^^^^ 9X^. 

<34> (^Al<:^l) 

<35> oi§> ^«-*!- 3E.ia*Hl ^7l*><:>i ^ ^t^s] H>^2i^ ^^1<^11- ^'^^ViE.-^ tb^-. ^ "Q:^ 

3] ^X\c^]^^ o^e] 7H t:]-^- ^Efls. ^ 9X^^, ^ ^^sl i^^7> oVEfloflA-l ^^^}^ 

^^IH, t^S^Hl^i -^^atl: -f^S. ^Al^ -^'at!: ^^Itti^l-. 

^asz^oi^io^ ^2)-» ^^s^^}7] ^*H, ^'a-^ ^s]-oii icj-s^- -^^^ ^■ 

Ml-n^o^ ^dilAl^l^^^^ ^oj- ^^ofl itj.^ ^^oll^ ^^l^JI 

27-9 



1020030056847 %:^ 'U^}: 2004/2/4 

<37> ojsq. ^^--H-^^fl ol'^S.ll ^^J- ^^7l<Hl 1 ^ i 21- ^^>oi S.^- ^ 

<38> :E 1^ ^ ^Alc^lofl rc}-^ 7^-^^^! <i>^SZl ^^7l^ 7fli^=^^ 

<39> ^AjoJloll .14^ ^j-^^^fl ^^^^ ^l-'d-S:^. ^>^V ^^71(100)^, :£ 1<^1 Wl-Sl- :^ 

^ CPW ^S. 5l-<?](120) ^ CPW ^91 (120)<^1 ^7l^^S. S.^ 

(loading)£]^ 9X^ ^^^^^] ^flsfl^l&l, <^l^cfl IDCCinterdigitated capacitor : 150) S 

<4o>cPW^ ^^^^ ^S-. ^ £^ e1-<y<^l:a, IDC(150)^ ^^Hl^i 

^ M}9\- ^O] CPW ^S. ^9lil20)S\- CPW ^7^1^(130)^ AVoHl ^Jl <y=S.O.^ ^E)]^ 

^71^ 7fl5)]AlEis.Ai, <^^^ 37lS ^2^-=! 7j-o.^^i ^j] , <:^]^cfl BSKbarium 

strontium titanate) sfl^* 5£^*l:Cf. ol&lt!- ^7] ^2:^ w.(slow wave) ^4 ^■ 

7>^ ^ 

<4i> ol» iicV ^^l^o.s ^'^^V^, £ 2ofl ia>s>]. ^o], ^a-a-^d^l ^-^1- ^^71(100)^ 

71^(110)^ i^ttnf. 71^(110)^ ^]^^, :n.;^i*J- ^e^^, ^v^^^ ^# oHlM-oi^, ^sp| 

#2fl^, ^l-S)-*^!^ ^ AV5).n^ ^ 'Jd^Sl^ *>M-«a<^l Wl-^^^>Cf. 71:^(110) 

<=H1 el-'^ ^HflS CPW71- afl^l^cf. CPWS] <a=^^oil RF(radio frequency) ^^n^ 

(120a) ^ #^^(120b)7> ^}^s\o] o^o^T^^ «i^^^(120a) ^ #^^(120b)^ CPW e^-^l 
(120) ;ao] ol>^ ^ 4. o;^!^. cPW ^S. e|-«?l(120)^ Ib^T^Vc^- ^y^^^ 

S ^71^ tq-^s] ^1 1 ^^(125)^ i^tlrcf. 

27-10 



1020030056847 ^^ ^^V: 2004/2/4 

<42> *)-^, CPW ^S. 21-^1(120)^ *y=^ 7]^(110)^H1 CPW ^^1^(130)0] zl-z]- yfl^l^cf. CPW 
^(130)^ CPW ^J: s^9ia20)s]- <U^i T^ell- ^ji ^^^o.^ wfl^lslH. ^1 l 

(125)511- i:fl-§-«>£^ ^^^>4 ^1 2 ^^(135)ol ^7l£)oi ^cf. ^1 1 ^ ^12^^ 

(125,135)^ 1^1 ^^Itb A-^s n>^^l.:£S. afl^l^cf. 

<43> n>^^l-^ 1 ^ ^1 2 ^^(125,135) ^m<^l , 3.7] S. ^7^S\c>]:^ 7<}-R-^^l ^^^^ ^j)^ 

(140)ol tiflAj^cf. 2|)€(140)^ ^^^^ w>5} ^o]^ BST ^^'^^ ^ ^Jl, 

^1 1 ^^(125) ^ 2 ^^(135)4 ^^^1 IDC(150)» ^^^^Vcf. 

<44> o]9^ ^^^^^] ^S. ^^^^ ol-^^n ^^j- ^^7]^ ^^^jo^ ^Ajm ^ Si 

4. 

<45> s. 3a<^] wl-fil- ^o], 71:^(100) «h^(l40) <^1S «c>l bST 

«^-B|(140)^ <^1» 150 i^^l 300mTorr2l <a-^ ^ 700 Ml^l SOOt)^ 

PLDCpulsed laser deposition) «j-^<^l ^«fl 7j-o-^^fl «i-^^(140)^ 

■t^. 0.35 vfl^l 0.45/an ^^S. ^^m. ^ 9X^. 
<46> S. 3b<Hl S-A]^ ul-Sif ^ol, BST ^^i-(140) ^^^<=]] S^efl^l^H 2()^(142)^ ^^1^ ^SE^^i 
ZL^\-^ ^^^o\] ^^}c^ ^^Jtbcf. iSell^lrfiH 2|)^(142)^ <^mcfl. IDC '^^l^ 

5^€(140)* ^^atbcf. ^V7l 7^-0-^^] Mi-ni-o. 'S^Cion milling) 1}-^ 

* ol-g-^l-o^ ^z^^ ^ oit:^ -2^^^ iSEfl^l^B 5]]^(142)^ "E-^]^ ^^iT^^cf. 



27-11 



1020530056847 ^^ '^^}: 2004/2/4 

<48> ZL^, H Sdofl £Al^ ^o], CPW ^S. ^91 ^ ^^l^a* ^^^^>7l ^ tb ^^^1", <^1« 1: 

^/S^^ ^^^^^ 1.5 2.5fxm DC ^Vni-ilSl: ^s] Ei ^ (magnetron 
sputtering) iJ-^^fl 

<49> olo^A-l, s. 3e<^l w>sij- ^o], ^^nv^ -^^ ^ . CPW ^S. 21-^(120), ^1 1 

^^(125), CPW ^;=^1^(130) ^^12 ^^(135)# ^^^ttcf. <=>M , ^1 1 ^ ^1 2 

(125,135)^ ^>7] 7^^^^] 3£fl^(l40)4 ^^^^4. 

<50> o^7lA-1, j£ ^ 'M^H1<^1 14-E- ^^^^ <5>^S.Zl ^^711- q-El-ia 

o]jL, S. 4b^ £ 4a^ A -^^^ M-Bf^ ^i^olji, :£ i 4b^ B-f-^^ ^tfl^> 

<5i> £ 4a i^^l £ 4cl- CPW ^^11^(130) ^}o]c]] CPW sl-^(120)o] afl^lslji, CPW 

^S. el-<el(120)4 CPW ^;^1^(130) ^}o]d\] ^7Mt\. IDC(150)7> wfl^l€i=1-. IDC(150)^ 
CPW ^S. ^9ia20)S. ^7l^ ^1 1 ^^(125), CPW ^^1^(130)-2-S^e-1 ^7]^ /^fl 2 ^ 

^(135) ^ 1 ^ ^1 2 €^(125,135)3]- ^H^^slo^ sfl^ ^^-^ ^J-^^^l HVn^ jxfl^ 

(140) ^^^€1=1-. ^1 1 ^ ^1 2 ^^(125,135)^ A-ls. db^ T^ell- ^Jl o]^£]o:|, 

H c^-ijiol 7}^t!: ^Eflo^ 7].^ ojcf. 

<52> Oj^^- ^o. ^^^^ ^ ^Ajoflo^ ^Aj. ^o^7l^ :£ 5^] iAl^ Wl-Ss]- ^7> Sj 

<53> 3£ 5011 :£Al^ :y-ol, 7j-o.^^] ^^71(100)^ ^olDj-c^. ^^s. <y^Bl 

(Lcpw) ^ -yeiEKLcpw) Al-oloil <^^^ ^7lp>t:f <^^^ S^- 7fl sfl a] (Ct )5. ^^^^c]-. 

<54> (Lcpw) ^ CPWoll ^ *11 ^ 1=} . 



27-12 



1020D30056847 ^^ ^^>: 2004/2/4 

<55> n^^]^HCt)^ JL^^ 7fl5(lAlBl(Ccpw) ^ 7>^ 7ll3flA]Bl(CiDC(V))^ ^ 

cf. Ji^j 7l]3iflAlE-1(Ccpw)^ CPW ^J: ^91(120)^ CPW ^^11^(130) Aj-ojoii ^v^^s]^ ^flBflAjE-l 
S.. ^-a-ofl ^^*>^1 ^^cf. 7}^ ?ll^AlEl(CiDc(V))^ CPW ef^(120)^ 1 ^ 

^(125), CPW ^^m(130)5] ^1 2 ^^(135) ^ ^J-^-^^l ^^^i" 3fl€(140)o11 ^^^SlJl, 
-^^^fl ^^^1- 511^(140)^ -H-^^'^l ^1 1 ^^(125)3f ^1 2 ^^(135)^>oloil ^7>£l^ xi<y-oi] 

<56> ii^]B.S., ^7]^±S. IX(150)7> CPW^ ^(^>M-^ ^ sl-i4^ si- 7ll3^Al 

-^aoi)^ IDC 7ll3|]Al^>,ni-^ ^s. nn^M^y} ^7}^ ^^(synthetic) 
^S-S. ^V^^i=f. o]6]] rc)-e]-, ^^o^ <^^^^^ ^ ^^l- ^S.^ <^7} ^<a-ofl 

7>^^C1-. 



<58> 



<59> 1 

<PSTYI£ISPACE'' 1 yOvsTii fO=-7= !_____= 



<60>^V7l ^r^^ Zg^^ (v)^ :§-^ >aso^ <a5r| oi>,o]:i7 , vs.t.L.(V)^ 

-Jd^^ ^JE<^1^. Lunit-cell^ IDC(150) ^\o]9\ 7]^<^]ll, Ccpw^^l- Lcpw^ IDC(150)7l- o| 

^Sl^l CPW^ ^S. 7m^]^^^ ^^H^l- IDC A|.o]o^ 7]^ Lunit-cell^ ^^^S^tb 

CiDc(V)^ CPW<H1 -a^^ 7>^ IDC^ ^114^1^:^01 4. ^^^t!: ^ 
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<6i> tb^, ^s. ^^^^ 'iV^SZL '^^71^ ^Til ^^<el CPW^ ^a^^^CZs.T.L.CV)) 

4 IDC(150) 7lel(Lunit-cell) ^ IDC 711^^1 €^(CiDc(V))7l- nfl , ojsqoli i^fl^l 

(matching) ^l^^ o]^ ^^-^^^M ^7>^ ^^o] QV^nfl, 7]-^ ^flsflA] 

IDC^ 7114^1^^71- s|i:ll<a n, 7j-^^^lo^ o.^ ^^ol ^cflel-^ ^^^H, ?l7l- • 

^<y- ^Sfofl 4^ ^^o^ ^ol7l ^gflA-lolc].. 

<62> ^^^^ ^^71^1 'L>^^l-7l ^ ^AHHlA^ 

^ CPWSl «a5X]ia>i# 70 ifl;^l 80G tt>^^*>7ll^, 74a^S. ^^^>^4. tH*H^ 

A.S.Nagra ^ R.A. York^l<^l ^^fl ^l<y:€ IEEE trans MTT, 47, 1705 (1999) <^1 ;=^H1^1 7l;^fl5l<>1 
SX^.) ^tt, s\s.2\ ^^^] 371^ jiel^H CPWsi 40 tfl^l 60m, ^}^^^} 

711^ 50//niS. ^^^V^nl-. ol*^! vc^e]-, 74Q^ ^a^qiaiS ^^^>7l ^^o^ , CPW ^ J: 

21-^(120)31- CPW ^^1^(130) AVoloj O.Smm -^^^1^ MgO 7]:^o\]^j 93mS. ^ 9X^. 

<63> tt^, ^^av^o.^ ^7] 7].^1^ y.Hllzi (Bragg) 7>^lJl, ZL ol^rl- 

i^Bl-^cf. ^ ^AHHlA-i^^ H.eflzi ^4^=^^ <='l-2fl^ ^^^^^ 2S. 

<64> 1 

<PSTYLElSPACE=UO>fi^= ^ -i -jjjf 

<65> Cxl7lAi, ^ IX(150)S1 Slcll ^flsflAl^il- ^^-^V]-. ^S. ^^^^ 0>^SZL ^ ^oM # X«J^<^1 
A-1 A>-g-^>7Hl ti.sllzL ^4^1- <y7l 7J-^^^1 MV^l-^ o]^^ IDCO] ^ tfl 7ll3£ll 

^m^l- 0.08pFo.s. ^^^^}^^. o] ol-g-^l-c^ a.Hfl^ ^3).^ ^ IDC ^Vol^l 7]^^ 

<66> 50 
<«ni£iSWC£-130>i^^- ■ 



[^^^ 31 ■ '^.^o 
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<67> ^^>o 3cfl o^«)]A-l IDC(150) A>olo^ ^S]aunit-cell)^ 0.65mmS ^ 9X^. 

^^fl sl^oijA-l ^cfl 0.08pF^ 7flsl]^l€^l- 7>^1^ IDC(150)^ 

^^olc].. olnfl, IDC(150)^ CPW Hl-<a(l20)<Hl tglS. *>ul-Sl IDC(150)^ ^1= 

0.04pF2] s|cfl 7ll3iilAl^^l- 7>;?io> tbrq-. ^^s] ^^7:^^^ 0.04pF^ ^flsflAl^^il. idc 
^Sl- <a7l ^^Ai o^s^ ^^o^ IDC* ^^^1, ^ ^^^^l-^^o^. H IDC(150)7> i 

1 ^ £ 2<^lAi5l- ^o] CPW ^S. ^91(120)-^ ^^-^S. 'y=^^S ^TlCfinger) ^tflS. 

^7l£lJl, 7j-0;5l^l yvnl-ol ^ eflS. /H] 1 ^ 2 ^^<^1 ^7]$] 

^<^1(^1 1 ^ ^1 2 ^^o\] ^^Itb ^7^5] ^o]), ^71(^1 1 ^ 2 ^^)^ ^ ^ 7jol 

^-f , 0.04pF2] 7ll3|lAl^>^l- <^ ^^cf. 

<68> S. 6a ^fl^^l £ 6C^ ^ ^Ajc^lo^ 0>^S.ZL ^^7l2] ^A^^ <^l^*>7l ^ *H 

IDC^ ^sl-S. ?ii^(conformal) ^^i- ^cV*^^ <^l-§-^l-<^ ^#^>5icf. 

^3. ^2)-, «el7> ^<a-oil i^ef -^^#(eR)# 1000 i^^l 600 "^^S. ^s^^]^^^ , 7>^ uf^ >^ 
Eflo] HVn^^ jiB^^H ^7> ^^c^l ^v^^o] ^J-^^^jo^ ^^(loss) ^^H(tangent )# 0.1^ 

<69> O.A1 £ 6a^ ^ ^^1<^1S] <^>^S.Zi ^Aj- ^^7)5^ ixj.^ ti_u> a] 

l:Eflol>g*}. ZLSflHS.Ai, lOGHz tH^oflA-l ti]-A> -25dB o]^^ ^;^l§|.o^C|-. 5. 

6b^ ^^1<^1^ ^^^^ c^V^Sn ^^7ls^ ^sl-^ofl rcl-^ -a-cy ^ll:efl<^l'5d 

t!- nefl^^A^, lOGHz cfl^oflAi l.7dBoflA-] i.2dBS. ^^^rj-^l-S-^ S. 6cfe ^ ^Ajo^l 

21 ^i^^ o>iJ-s.ZL ^Aj. ^^7ls] ^5|-=^ofl 4^ ^1-:^ Al^eflo]^^ 

:i2flS^A-l, ^V7] lOGHZ i:fl^<^lA-1 36° 5^ ^^l- z^-^* M-EfHS^. 

27-15 



1020030056847 #^ "U^l- 2004/2/4 

<70> s 7a S. 7c^ ^ -^^Hl^ ^<^1 ^]^^ ^^t^^ ^V^S-H 

y]o\]^-] 917} ^^^(Bias)* OV 40VS ^3]-^]^^ nfl , aVA]- ^ ^]-:f. 

HP8510C ^El^J- ^^7lsf GSG pico-probel- ol-g-^f^cf. 
<7i> ±7\o^ aVA]. :£ 7a<^l S.^]^ ^o] , ^ cfl^o]] 17^3 o]^V^ q-B)- 

liflSi^i:^, -a-'a £ 7b«fl 3£Al^ w>si]- :y-ol iQGHz i^^<^1^i l.ldB<^l>H 0.7dBS ^^5)5^ 

4. ^7] lOGHz ^1-^ 24°5i^. *^l"fl, 

^j^^ <^>^Sii ^^1- ^^7l^ €(101) ^tflAl^cHl ^cfl^ ^ 

<72> ^1-71 5. 6a M^^l £ 6c ^ :£ 7a xfl^l :£ 7cl- ulJ]75>oi # nfl , Al^eflo]^ ^sf^f 

•^1 ^ ^£71- 712] wl^^^ «i: ^ ^cf. ^, ^oj ^^ofl o;i 

^J-H-^i^fl^ It^Bl- 0.1 ;s^-g-tV :5J<^1°S, ^;^1<^1^ nsl ^}^]7} ^ 

5. A>^^o.^M|, 71-^ ^51^4 :li;^> ^^^^^^ 7]^ ^ ^ZL. i^l-^ 
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<76> olAj-oflA-l 7\M]-S] \3\9\- ^o], ^ ^t^ofl 2]€[^, CPW«^1 <?1^^ IDC7> ^^^S)^ 1 ^ 

<77> .att, ^^^M, 7>^ 4ix^> ^711^ 7ll^^>C^, 
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1] 

^7] -^Hl ^91 <a^Sl^ CPWCcoplanar waveguide); ^ 

^1 1 cpw^ ti><:>la.s. ^^^^^ ^^1-2.3. ^s. 

^^^^ <^>^SI1 ^^1- ^^71. 

I^^^l- 31 • 

4>7l CPWS-^Bl :^^^>cf oj=^o.^ ^71^ 1 

^1-71 ^1 1 ^ 2 ^^32]- ^^^^^ ^^^^^ 
4] 

^1 3 %H1 Sa^^^, ^1-71 7j-o-^^fl^ BSTCbariuin strontium titanate)^ ^^^-^S. ^ 

s. ^^^^ '^y^^s.u. ^^7l. 
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l^i^^^ 5] 

^1 1 %H1 Si^H^i. 7l^^ ji^i^j- ^e^e, ^>-^'?^ ^# oHj^o]^^ ^yr^T^lM-. #2fli, 
I^^^*c)- 6] 

^7] ^^^^ ^4^V<^. CPW, ^] 1 ^^1 el-*?! ^ ^1 2 ^^^*V^ i^^V 

^. 

^7] 1 ^ ^1 2 ^■^^•^71 7^-^^^] 4^3)- ^^^^^^ 
-^S t}^ ^S. <^}^S.Z1 ^^7]9] 

^1 6 %H1 Xi^^^i, 7oV-^^^flsi-^ PLDCpulsed laser deposition) 
-^S. ^S. ^^^^ <^>^5.Ii ^-?l7jS] 

8] 

^1 6 $I<>l^i, ^j-7l 7j-^^^]ni.o. o]^ ^^(ion-milling) ^^^V^ ^■ 
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m^^^ 9] 

^1 6 %H1 ^<H^-1, ^7] ^^^^ ^^1-2.^ ^^^^ <^>^^ 

10] 

^1 9 «c^<^l 9X<^^^, ^7] ^^^^ DC »^>ZLvilB^ ^^^^ «o^^-2.^ ^^-9.^ 
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